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School is the ideal place to begin understanding technology and the role it plays in 
our culture. Students should learn that technology is a human endeavor. Whether it is 
used to benefit or to destroy our society is our decision. Students can learn that people 
can and must control the development and application of technology. 
Modem curriculum specialists have seen the need to develop new technology 
programs. The National Science Board's Commission on Pre-college Mathematics, 
Science, and Technology Education has recommended that all students study science and 
technology for one year in grades seven and eight (Barden & Hacker, 1992). Ernest 
Boyer's Carnegie report also has called for the study of technology by all students 
(Barden & Hacker, 1992). The Jackson's Mill symposium resulted in the development of 
a comprehensive curriculum base for teaching about industry and technology, and many 
states have introduced Technology Education as part of their total school program 
(Barden & Hacker, 1992). As the International Technology Education Association's 
Mission Statement indicates, "Technology Education may be viewed as a national 
concern, as a mission for education, and as a stimulus for a new curriculum with new 
goals directed toward technological literacy." The development of a technologically 
literate population has indeed become a major priority for education (Barden & Hacker, 
1992). 
Technology, simply defined, is the practical application of math and science to 
improve the way society lives. It has the capacity to provide for societies wants and 
needs. It has always existed in some form, but it is increasing at a faster pace than at any 
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other time in history. The rapid evolution of technology has christened the 20th century 
as the "Information Age." It has influenced our lives in many ways. Without technology, 
progress would not have reached today's advanced state. To use technology wisely, it has 
been important to know what it can and cannot do. It must be understood that there are 
both positive and negative impacts of technology. 
The goal of Technology Education is to help students become technologically 
literate. Technological literacy prepares students to function as productive, 
knowledgeable citizens in our technological world. To become technologically literate, 
students must possess qualities that permit them to interact successfully with technology 
such as: consumer/user skills, technical skills, the ability to assess the impacts of 
technology, the ability to understand issues in a technological society, and the ability to 
apply conceptual knowledge of career opportunities. They should be exposed to and learn 
to use as many areas of technology as possible to prepare for life in the 21st century. 
These are the main goals of technology education and the technology educator. 
Statement of the Problem 
The problem of this study was to evaluate the effectiveness of the Grafton Middle 
School technology education program's interdisciplinary activities in improving math and 
science grades of its students. 
Hypothesis 
H1: Grafton Middle School technology education students achieve better grades in 
math and science courses than Grafton Middle School non-technology education 
students. 
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Background and Significance 
The author of this study is the technology education instructor for Grafton Middle 
School (GMS) in Grafton, Virginia, and the class taught at GMS for eighth grade 
technology education students is titled Technological Systems 8. Students rotate through 
ten technology workstations in an 18-week semester. Each of these workstations houses 
their own unique set oflesson plans and activities. During the course of the semester, 
students will rotate through all the workstations in seven to ten day intervals learning as 
much about a particular technology before moving on to the next station. The objective of 
this "exploratory" class is to expose the students to as many different opportunities in 
technology as possible so they may make more educated decisions to what career path 
they may follow in high school and college. Students learn through multi-sensory 
activities that are taught using interactive multi-media. In other words, they see, hear, and 
read the principles and instructions that are needed to complete each module. For 
example, at any given time during a class, you would see students working in pairs, each 
using a set of headphones, following instructions from a narrator on a videotape doing 
whatever particular activity was planned that day. The students might be working with 
software that day, or they may have some "hands on" activities they are performing. This 
goes on at each workstation concurrently. With ten different technologies, students are 
exposed to a lot of information that is relevant to their everyday lives. The following is a 
list of the technologies students will be studying: Engineering Towers, Engineering 
Bridges, Electronics, Electricity, Computer Graphics and Animation, Graphic 
Communications, Transportation, Flight, Rocketry and Space, Desktop Publishing, and 
Research and Development. 
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This study is meant to form an important link between the school system goals 
and the technology education program. Technology education is based on the practical 
application of math and science principles. Therefore, we may assume technology 
education students will exercise their math and science knowledge more so than non-
technology education students do, and expect an increase in the level of math and science 
achievement of those technology education students. This study will build upon theories 
of connections between interdisciplinary technology education activities and achievement 
in mathematics and science. 
Limitations 
This study will be conducted with technology education students at Grafton 
Middle School in Grafton, Virginia. The students who participated in the study were in 
two eighth grade technology classes per semester over a period of two eighteen-week 
semesters. There was a total of 73 students who participated in instruction in the eighth 
grade technology education course. 
Assumptions 
The activities in 8th grade are all interdisciplinary in nature. Therefore, the 
researcher is confident that during the school year some students have seen connections 
between concepts taught in other classes, especially math and science classes, and 
technology activities, but the amount and magnitude of these connections are unknown 
and will be discovered by this study. 
Procedures 
The eighth grade technology education students in the experimental group 
engaged in interdisciplinary hands-on technology activities, while the eighth grade non-
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technology education students in the control group engaged in regularly scheduled 
elective activities such as Keyboarding, Teen Living, Drama, Chorus, Art, Foreign 
Languages, and Band. Instructional activities undertaken by the control group did not 
reflect interdisciplinary hands-on learning. 
The hands-on instructional activities which were provided for the experimental 
group were activities developed by Synergistic Systems of Pittsburg, Kansas. Synergistic 
has created a curriculum designed to present students with mathematics, science, and 
applied technology concepts. 
During the 1997-1998 school year both the experimental and control groups 
participated in instruction in math and science courses. This instruction was administered 
over two eighteen-week periods and students from both experimental and control groups 
participated together under the same conditions. 
Definition of Terms 
The following terms have special meaning to this study. 
GMS - Grafton Middle School, a public school for students in the sixth through the eighth 
grades which is committed to the premise that every child has a right to meaningful and 
effective instruction that is appropriate to his/her abilities, interests, and aspirations. It is 
committed to the premise that instruction, in its total dimension, should be of general, 
vocational, and academic in nature. 
Technology - study of the application of knowledge, creativity, and resources to solve 
problems and extend human potential (Davis & Hicks, 1998). 
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Synergistic- brand name of the modular technology lab used at GMS. It is a product of 
Pitsco, Incorporated of Pittsburg, Kansas. Pitsco is a company that produces, markets, 
and sells innovative and hands-on activities and materials for the classroom. 
Overview of Chapters 
This study has been done to provide school systems with information concerning 
the value of Technology Education programs. It is hoped that applied technology 
instruction will increase the level of mathematics and science achievement in eighth-
grade students. 
This introduction will be followed by Chapter II, The Review of Literature, which 
will expose the reader to results of existing studies with respect to this study. In Chapter 
III, Methods and Procedures, the reader will be presented with a description of the 
research design used within this study, the subjects that participated in the study, the 
study's independent and dependent variables, the procedures followed during the study, 
and the statistical steps to be followed. In Chapter IV, Findings, the research data of this 
study will be presented with respect to providing evidence to support its hypothesis. The 
data will be interpreted in Chapter V and relations between findings and theory will be 
discussed. In addition, conclusions concerning this study's relationship to other 
applications will be made. 
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CHAPTER II 
REVIEW OF LITERATURE 
The content of this chapter evolved from two areas that support this study. One 
area discussed is the shortage of experimental research to justify what is practiced in 
technology education. The other area discussed will directly support the problem 
statement and hypothesis developed for this study. The first section is entitled "Improving 
Math and Science Achievement Through Applied Technology." The second section is the 
summary. As you read the article reviews in the first section, you will gain an 
understanding of the need for this experiment. The summary will be a synopsis of this 
chapter and reinforce the justification of this study. 
Improving Math and Science Achievement Through Applied Technology 
"Does Integrating Technology, Science, and Mathematics Improve Technological 
Problem Solving? A Quasi-Experiment" (Childress, 1997) is most reflective of the 
researcher's study. The problem of this experimental study was to determine if 
integration of technology, science, and math (TSM) would improve the technological 
problem solving abilities of students. The author argued that since there is a shortage of 
research on the integration of TSM curricula, this study and studies like it are urgently 
needed. The problem statement reads "Do technology education students achieve in 
technology better when their technology education teacher correlates planning and 
instruction with their science and mathematics teachers?" (Childress, 1997) The study 
examined the solutions to a technological problem by two groups. The experimental 
group was exposed to math and science instruction during the period of the experiment, 
while the control group was not exposed to this extra instruction. The results were 
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analyzed and the study found them to be inconclusive. The performance of the control 
and experimental groups were both equal, however, the path that each group took to solve 
the problem was different. The control group used mostly the concepts learned in their 
math and science courses and the experimental group relied heavily on instruction from 
their technology instructor and their own intuition to solve the problem. Both paths taken 
to solve the problem produced approximately the same results. Although the hypothesis 
was not proven, the researcher still endorsed TSM integration. This was because the 
study did prove that the experimental group students in the study applied science and 
math concepts, taught to them during the study, to technological problem solving. 
The article, "PHYS-MA-TECH: An Integrated Partnership" (Scarborough & 
White, 1994), described that although there was an increasing amount of literature 
regarding the integration of curricula, there was little research on the integration of 
physics, math, and technology (PMT) through interdisciplinary teams and the resulting 
impacts such an approach had on learning physics and math. This study involved five 
schools, a physics, math, and technology teacher at each school, and a one year long 
period of observation. Students rotated through forty-five experimental PMT modules. 
The control group was identified as the physics course, and the subjects used were 
identified as "ordinary" students. The results of the study showed a higher level of 
achievement for ordinary students in their physics class that was using the integrated 
approach compared to ordinary students in physics classes that were using a traditional 
teaching approach. Also, the perception of technology education instructors changed. 
They began to be perceived by other teachers as "academic contributors" as the project 
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progressed. This perception helped to strengthen the position of technology and 
vocational education at the schools participating in the project. 
The author of the article, "Red Wine, Research, and Technology Education" 
(LaPorte, 1998), described his reading of an article by James Haynie, in which he 
(Haynie) critiques the fact that there was a shortage of experimental research on the 
present and future interdisciplinary practices of Technology Education. In fact, he related 
that there was a shortage of research justifying leaving the practices of the past. The 
author continued to discuss the interdisciplinary relationship of technology education and 
other subjects. He noted that he was embarrassed that technology education had such 
little research as compared to other subjects, but consoled himself by noting sometimes 
these subjects, and even other professions, such as medicine, have areas that were lacking 
in research. This article sent the message that while technology education maybe lacking 
a large amount of experimental research in its activities, other curriculum and professions 
could use additional study, and technology education should attempt to connect itself 
with the rest of the curriculum. 
The problem of the study, "Case Studies of Multidisciplinary Approaches to 
Integrating Mathematics, Science, and Technology Education" (Wicklein & Schell, 
1995), sought to answer the question "Is the multidisciplinary approach with math, 
science, and technology education a step in the right curricular direction, or are we again 
jumping on the bandwagon?" (Wicklein & Schell, 1995). The authors stressed that there 
was a need to establish both "a knowledge base that will identify the most current 
findings related to the curricular issue" and " develop exploratory programs where 
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evaluation can be conducted to determine the value of integrating curriculum." (Wicklein 
& Schell, 1995) This study found three main factors that affected the success or failure of 
a multidisciplinary curriculum. They were teacher and administrative commitment to the 
integration approach, innovation and effort in curriculum re-design, and the coordination 
of an integration plan by teachers and the administration. The article stressed that each of 
these factors were important to creating the type of integrated curriculum that would help 
students see connections between concepts taught in class and the real world applications 
of those concepts. 
The article, "Students Attitudes Toward Technology in Selected Technology 
Education Programs" (Boser, 1998), described a research study in which the problem 
statement read: "The purpose of this study was to examine student's attitudes toward 
technology among four approaches typically used to deliver technology education in the 
middle school." (Boser, 1998) One of the instructional approaches used was the 
"Integrated Approach: Instruction that incorporated other disciplines such as English, 
math, science, and social studies to show how technology was an integral part of other 
disciplines and vice-versa. It also emphasized the need for humans to apply knowledge 
from other disciplines to solve technological problems." (Boser, 1998) The study 
measured the attitudes of students toward technology in relation to an interdisciplinary 
instructional approach. Its hypothesis was based on the theory that if students do better in 
subjects they like was correct, then technological literacy could be achieved by improving 
students attitudes towards technology. The study found that overall attitudes were 
affected but no clear direction in change in attitudes could be attributed to an instructional 
approach. One item did stand out, however. The author suggested that "the instrument 
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might have to be tailored more specifically to the curriculum to be useful." (Boser, 1998) 
This was exactly what this study researched. 
Summary 
All literature reviewed had three basic items in common with each other, and they 
justified the problem of this researcher's study. One was the fact that all the authors 
claimed there was a lack of and need for research in the field of technology education. A 
second item was that all the studies recommended an interdisciplinary instructional 
approach in generating interest in curriculum subjects. And the final item was that the 
studies had areas where the findings were inconclusive requiring further research and/or 
limiting the scope of the problems. This researcher has found the problem of his study to 
be both needed and extremely relevant. 
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CHAPTER III 
METHODS AND PROCEDURES 
The present study was conducted to determine the nature and magnitude of the 
effects of interdisciplinary hands-on technology instruction on mathematics and science 
achievement on Grafton Middle School (GMS) eighth grade students. To generate valid 
results, a two-group experimental research design was used. In this design, the 
experimental group subjects were GMS eighth-grade technology education students and 
the control group subjects were GMS eighth-grade non-technology education students. 
The experimental group was exposed to the treatment for one 18-week semester. 
Population 
There was a total of two hundred and ninety-nine subjects in the 1st semester and 
three hundred and thirty-one subjects in the 2nd semester of this study. All of these 
students participated in instruction in eighth grade math and science courses. There were 
a total of thirty-four students in the experimental group during the pt semester, and a total 
of thirty-six students were studied in the experimental group during the 2nd semester. 
These students all participated in instruction in an eighth grade technology education 
course in addition to their math and science courses. There were a total of two hundred 
and sixty-five students in the control group during the 1st semester, and a total of two 
hundred and ninety-five students were studied in the control group during the 2nd 




The independent variable included a chosen course of elective study. The name of 
this course was "Technology Systems 8." The experimental treatment consisted of an 
interdisciplinary technology course as opposed to non-participation in such a course. The 
experimental treatment included the interdisciplinary hands-on design, production, and 
testing of CO2 cars, airfoils, model rockets, model bridges, and model towers. It also 
included electronics and electrical experiments and computer graphics and desktop 
publishing activities. In addition, the experimental treatment included activities in 
mathematical and scientific problem solving with paper and pencil and computer-assisted 
instruction. During laboratory activities, students used number concepts including 
thousands, decimals, fractions, functions, and equations. Students also worked with 
geometry, English measurements, and metric measurements. Instructional activities 
depended upon the use of computational skills which included using the five basic 
operations of addition, subtraction, multiplication, division, and estimation. Activities 
stressing computation required the use of decimals, fractions, percents, and proportions. 
The science principles and concepts that were applied included length, mass, 
volume, density, weight, and force; atomic structure; potential, kinetic, mechanical, 
chemical, and electrical energy; heat, light and sound; wavelength, frequency, and 
amplitude; mechanical advantage, power, efficiency, Newton's three laws of motion, and 
acceleration; simple machines, compound machines, powered vehicles, rockets, and 
restraining devices; and voltage, resistance, current, circuits, and magnetic fields. 
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The control group participated in instruction in other elective classes including 
Art, Foreign Language, Band, Chorus, Keyboarding, and Teen Living, none of which 
provided for interdisciplinary hands-on technology instruction. 
Dependent Variable 
One instrument was employed to assess the educational outcome: the eighteen-
week semester grades in math and science courses for all the subjects of this study. All 
GMS eighth graders participated in instruction in math courses titled "Pre-Algebra," 
"Algebra I," or "Algebra II." They also participated in instruction in the science course 
titled "Physical Science." 
The students participating in instruction in Pre-Algebra were helped to develop a 
wide range of skills and strategies for solving a variety of problem types in the areas of 
numbers, number sense, computations, estimation, measurement, geometry, probability, 
statistics, patterns, functions, and algebra. The students participating in instruction in 
Algebra I were helped to understand basic algebraic concepts needed to solve all 
algebraic equations. The students participating in instruction in Algebra II were helped to 
continue development of algebraic skills begun in Algebra I. 
All of the subjects of this study participated in instruction in Physical Science and 
were helped to develop an understanding of the nature and structure of matter and the 
characteristics of energy. The Physical Science standards place considerable emphasis on 
the technological applications of science principles. The major areas covered by the 
standards included the periodic table, physical and chemical changes, nuclear reactions, 
temperature, heat, sound, light, electricity, magnetism, work, force, and motion. 
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Research Procedures 
Eighth-grade technology classes were scheduled the first two periods of the 
school day with classes meeting for forty-five minutes each during the period from 8:15 
to 9:58 in the morning, five days a week, for eighteen weeks. Students in the 
experimental group engaged in interdisciplinary hands-on technology activities, while the 
subjects in the control group engaged in regularly scheduled elective activities. 
Instructional activities undertaken by the control group did not reflect interdisciplinary 
hands-on learning and computers ( except for Keyboarding students) were not used. 
The hands-on instructional activities which were provided for the experimental 
group were activities developed by Synergistic Systems of Pittsburg, Kansas. Synergistic 
has created a curriculum designed to present students with mathematics, science, and 
applied technology instruction. Synergistic provides students with a multi-media 
instructional approach. In other words, the students can read, see, and / or hear 
instructions necessary to complete the activities. 
During the 1997-1998 school year both experimental and control groups 
participated in instruction in math and science courses. This instruction was administered 
over two eighteen-week periods and students from both groups participated together 
under the same conditions. 
Data Analysis 
The analysis of the dependent variables was concerned with the eighteen-week 
semester grades from math and science courses. The information relevant to the 
hypothesis of this study was the differences between the math and science grades for 
students in the experimental and control groups. The hypothesis relating to effects due to 
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interdisciplinary hands-on treatment conditions on math and science achievement was 
assessed through separate t-tests. These t-tests were used to analyze differences between 
the experimental and control group's math and science grades. 
Summary 
To assess the effects of interdisciplinary hands-on technology instruction on the 
mathematics and science achievement of GMS eighth graders, the present study was a 
two-group experimental research design. Two instruments were employed to assess 
educational outcomes: the eighteen-week semester grades in math and science courses for 
all the subjects of this study. There was a total of two hundred and ninety-nine subjects 
selected to participate in either the experimental or control groups of this study during the 
1st semester and three hundred and thirty-one subjects in the 2nd semester. They were all 
from Grafton Middle School in Grafton, Virginia. 
Subjects in the experimental group engaged in interdisciplinary technology 
instruction, while subjects in the control group engaged in regularly scheduled elective 
activities. The experiment consisted of interdisciplinary hands-on design, production, and 
testing of CO2 cars, airfoils, model rockets, model bridges, and model towers. It also 
included electronics and electrical experiments, and computer graphics and desktop 
publishing activities. The control group participated in instruction in other elective 
classes including Art, Foreign Language, Band, Chorus, Keyboarding, and Teen Living. 
Eighth-grade technology classes and other elective classes were scheduled the first two 
periods of the school day with classes meeting for forty-five minutes each during the 
period from 8:15 to 9:58 in the morning, five days a week, for eighteen weeks. Upon 
completion of the two eighteen-week periods of this study, all the subjects earned 
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semester grades. In the following chapter, Chapter IV, Findings, the results of this study's 




In Chapter IV the data from this study were presented. The study's purpose, to 
assess the effects of applied technology education on mathematics and science 
achievement of eighth-grade students, was accomplished by providing subjects with 
innovative Technology Education instructional experiences and by obtaining measures of 
mathematics and science achievement of subjects. The instruments used allowed for the 
analysis of measures for both experimental and control groups. The instruments designed 
to measure mathematics and science achievement included the first and second semester 
math and science grades of all subjects. 
To analyze dependent measures to determine the effects of treatment conditions 
on the population under study, a series oft-tests were conducted. Appendix A shows the 
1st semester math and science letter grades of subjects in both the treatment and control 
groups. There were a total of thirty-four subjects in the treatment group and two hundred 
and sixty-five subjects in the control group. The letter grades for all subjects ranged from 
A to F. Appendix B shows the numeric values that were assigned to the letter grades from 
Appendix A. The numeric values 4 to O were necessary for statistical purposes and were 
assigned to the letter grades of A to F respectively. Appendix C shows the 2nd semester 
math and science letter grades of subjects in both the treatment and control groups. There 
were a total of thirty-six subjects in the treatment group and two hundred and ninety-five 
subjects in the control group. The letter grades for all subjects ranged from A to F. 
Appendix D shows the numeric values that were assigned to the letter grades from 
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Appendix C. The numeric values 4 to O were necessary for statistical purposes and were 
assigned to the letter grades of A to F respectively. 
Math Achievement 
Figure 1 illustrates the relationship between the means of experimental and 
control group's 1st and 2nd semester math grades. Differences between experimental and 
control group means are indicated. The mean scores for 1st semester math grades of both 
the treatment and control groups were 2.53 and 2.78 respectively. The mean scores for 2nd 
semester math grades of both the treatment and control groups were 2.42 and 2.64 
respectively. 
Figure 1 
Means of 1st and 2°d Semester Math Grades 
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First semester math grades for the 34 subjects in the experimental group ranged 
from 4 to O and yielded a mean of2.53 with a standard deviation of 0.99. Math grades for 
the 265 subjects in the control group ranged from 4 to O and yielded a mean of 2.78 with 
a standard deviation of 1.03. On the 1st semester math grades, no significant difference 
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was found between experimental and control groups (t = .09, critical t-test value at the .05 
level= 1.645, df= oo). 
Second semester math grades for the 36 subjects in the experimental group ranged 
from 4 to O and yielded a mean of 2.42 with a standard deviation of 1.32. Math grades for 
the 295 subjects in the control group ranged from 4 to O and yielded a mean of 2.64 with 
a standard deviation of 1.25. On the 2nd semester math grades, no significant difference 
was found between experimental and control groups (t = .11, critical t-test value at the .05 
level= 1.645, df = oo). 
Science Achievement 
Figure 2 illustrates the relationship between the means of experimental and 
control group's 1st and 2nd semester's science grades. A difference between the 
experimental and control group mean scores for math were indicated. The mean scores 
for the 1st semester science grades of both the treatment and control groups were 2.56 and 
2. 77 respectively. There was, however, no difference found between the mean scores for 
the 2nd semester science grades of both the treatment and control groups. Their mean 
scores were 2.92 and 2.81 respectively. 
1st semester science grades for the 34 subjects in the experimental group ranged 
from 4 to O and yielded a mean of 2.56 with a standard deviation of 1.11. Science grades 
for the 265 subjects in the control group ranged from 4 to O and yielded a mean of 2.77 
with a standard deviation of 0.96. On the 1st semester science grades, no significant 
difference was found between experimental and control groups (t = .12, critical t-test 
value at the .05 level= 1.645, df = oo ). 
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Figure 2 
Means of 1st and 2nd Semester Science Grades 






2nd semester science grades for the 36 subjects in the experimental group ranged 
from 4 to O and yielded a mean of 2.92 with a standard deviation of 0.97. Science grades 
for the 295 subjects in the control group ranged from 4 to O and yielded a mean of 2.81 
with a standard deviation of 1.06. On the 2nd semester science grades, no significant 
difference was found between experimental and control groups (t = .4 7, critical t-test 
value at the .05 level= 1.645, df = oo). 
Summary 
Differences were shown to exist between mean scores for 1st semester math and 
science grades of experimental and control groups. A difference was also shown to exist 
between mean scores for 2nd semester math grades of experimental and control groups. 
The mean scores for the 2nd semester science grades, however, showed no difference 
between experimental and control groups. 
21 
The t-test results for the 1st and 2nd semester math grades showed no significant 
differences between experimental and control groups. The t-test results for the 1st and 2nd 
semester science grades also showed no significant differences between experimental and 
control groups. 
In Chapter V, a discussion of the results of the study will be furnished. Data will 
be interpreted in Chapter V and relations between findings and theory will be discussed. 
In addition, conclusions concerning this study's findings will be made. Chapter V will 
also provide the reader with practical recommendations concerning the planning and 
implementation of technology education programs of instruction. 
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CHAPTERV 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
In Chapter V, a summary, conclusions, and recommendations of this study are 
presented. A discussion of the results of this study will be furnished, data will be 
interpreted, and relationships between findings and theory will be discussed. In addition, 
conclusions concerning this study's relationship to other applications will be made, and 
recommendations concerning the planning and implementation of middle school 
technology education programs of instruction will be provided. 
Summary 
This study was concerned with the development of an improved technology 
education program of instruction at Grafton Middle School (GMS) in York County, 
Virginia. A major goal of the school's technology education program is to offer 
curriculum designed to provide for intensive mathematics, science, and technology 
instruction. 
As a vital component of the middle school curriculum, Technology Education 
courses help students to develop skills in creative thinking and problem solving. The 
technology curriculum provides students with an exciting activity-based instructional 
program which stresses applied academics and career interest development. The 
curriculum has been designed to prepare all students to become technology thinkers and 
innovators through practical applications of mathematics, science, and technology in real-
world situations (Fischer, 1997). 
At GMS, there are over one thousand students enrolled at the school, of which, 
approximately two hundred and eighty-five are enrolled in Technology Education classes 
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each year. This is approximately 29 percent of the student body. The problem, which 
presently exists, is determining the extent to which the GMS Technology Education 
curricula enhances the math and science achievement of its students. Examined in this 
case were the effects of interdisciplinary hands-on technology instruction on the math and 
science achievement of students in the eighth-grade. 
A review of the literature indicated a need for experimental research in the field of 
technology education, recommendations for use of an interdisciplinary approach in 
teaching curriculum subjects, inconclusive findings which required further research, and 
support for the problem of this study. The problem of this study was to evaluate the 
effectiveness of the Grafton Middle School technology education program's 
interdisciplinary activities in improving math and science grades of its students. 
In this study, assessment of the effects of interdisciplinary hands-on technology 
instruction on the mathematics and science achievement of GMS eighth graders was 
completed by the use of a two-group experimental research design. Two instruments were 
employed to assess educational outcomes: the eighteen-week semester grades in math and 
science courses for all the subjects of this study. During the pt semester, there were a 
total of two hundred and ninety-nine subjects selected to participate in either the 
experimental or control groups of this study. During the 2nd semester, there were a total of 
three hundred and thirty-one subjects selected to participate in either the experimental or 
control groups of this study. They were all from Grafton Middle School in Grafton, 
Virginia. 
Subjects in the experimental group engaged in interdisciplinary technology 
instruction, while subjects in the control group engaged in regularly scheduled elective 
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activities. The experiment consisted of interdisciplinary hands-on design, production, and 
testing of CO2 cars, airfoils, model rockets, model bridges, and model towers. It also 
included electronics and electrical experiments, and computer graphics and desktop 
publishing activities. The control group participated in instruction in other elective 
classes including Art, Foreign Language, Band, Chorus, Keyboarding, and Teen Living. 
Eighth-grade technology classes and other elective classes were scheduled the first two 
periods of the school day with classes meeting for forty-five minutes each during the 
period from 8:15 to 9:58 in the morning, five days a week, for eighteen weeks. Upon 
completion of the two eighteen-week periods of this study, all the subjects earned 
semester grades. 
Conclusions 
This study was concerned with using interdisciplinary hands-on technology 
education activities to help eighth-grade students achieve higher results from their math 
and science courses. The hypothesis considered relationships between components of 
technology education instruction and math and science achievement. The hypothesis for 
the study was: 
H 1: Grafton Middle School technology education students achieve better grades in 
math and science courses than Grafton Middle School non-technology education 
students. 
More specifically, math concepts including thousands, decimals, fractions, 
functions, and equations; geometry, English measurements, and metric measurements; 
computational skills including the use of the five basic operations of addition, 
subtraction, multiplication, division, and estimation were studied. The science concepts 
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that were studied included length, mass, volume, density, weight, force, atomic structure, 
potential energy, kinetic energy, mechanical energy, chemical energy, electrical energy, 
heat, light, sound, wavelength, frequency, amplitude, mechanical advantage, power, 
efficiency, Newton's three laws of motion, acceleration, simple machines, compound 
machines, powered vehicles, rockets, restraining devices, voltage, resistance, current, 
circuits, and magnetic fields. 
The results of the t-tests (see Table 1) for 1st and 2nd semester math and science 
grades indicated that there were no significant gains in math and science achievement 
made by the subjects in the experimental group as compared to the subjects in the control 
group. Thus, the hypothesis that stated that eighth-grade GMS technology education 
students would achieve higher grades than GMS non-technology education students was 
not accepted. 
Table 1 
Results oft-tests for 1st and rd Semester Math and Science Grades 
critical t-test 1st semester 2nd semester 1st semester 2nd semester 
value at the math t-test math t-test science t-test science t-test 
.05 level score score score score 
(df = oo) 
1.645 .09 .11 .12 .47 
Differences were shown to exist between mean scores for 1st semester math and 
science grades of experimental and control groups and the 2nd semester math grades. This 
is because, at GMS, emphasis is placed on students taking classes from a pre-college 
track. Taking a Foreign Language class is a higher priority for students at GMS. Taking 
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Band is also a very high priority for GMS students. Eighth-grade students are only 
allowed to take a maximum of two elective courses. The result is that the populations of 
the remaining elective classes have a higher concentration of average and below average 
students as compared to the Foreign Language and Band elective classes. The mean score 
for the 2nd semester experimental group's science grades was higher than the mean score 
for the 2nd semester control group's science grades. This may provide some explanation 
for the higher t-test score for the comparison of 2nd semester science grades of 
experimental and control groups. 
The 1st and 2nd semester math and science grades showed no significant 
differences between experimental and control groups. These findings suggested that 
participation in interdisciplinary hands-on activities did not result in larger gains in 
mathematics and science achievement of eighth grade students at GMS. 
Recommendations 
This study was performed to help enable school systems to identify 
interdisciplinary hands-on instruction that will enhance math and science achievement of 
students. In this case, Grafton Middle School (GMS) in York County, Virginia, was 
studied. The instructional program emphasized the application of math and science 
principles and concepts into real world scenarios. 
Although technology instruction, as described in this study, was not shown to 
produce larger gains in math and science achievement than did the absence of such 
instruction, the GMS technology education program should continue to provide 
instruction. Decisions concerning the value of the program should not be made solely on 
the basis of this study. It is recommended that follow-up studies be conducted on the 
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same population when they arrive at the high school level. It is also recommended that, 
during these follow-up studies, the experimental and control group populations be 
stratified to prevent the differences in mean scores of math and science grades from re-
occurring. These studies would possibly offer consistency or refutability of the results of 
this study. And even though a connection between math, science, and technology 
achievement was not proven, the technology education program at GMS stresses career 
fields, critical thinking, problem solving, communications, analytical skills, and decision-
making processes that are not available in other courses. 
Finally, the success of technology education programs to increase the level of 
academic achievement of all students relies heavily on the ability of instructional leaders 
to administer successful interdisciplinary curriculum models. It is recommended that 
educational leaders consider the possibility of the present technology education model at 
GMS to be unsatisfactory in this regard, and possible solutions for its improvement 
explored. The solutions explored may be ones that utilize technology education models 
that have been proven to successfully integrate other curricula. The last solution 
recommended for consideration is to prove the use of a Synergistics technology education 
model does actually improve math and science skills. 
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1st Semester Math and Science Grades 
Treatment Group Control Group 
!! .M .s !! .M .s lY. .M .s !! .M .s !! .M .s !! .M .s !! .M .s !! .M .s !! .M .s 
1 CD 1 B C 35 B B 69 A B 103 C C 137 C F 171 B B 205 AC 239 C B 
2 B B 2 A B 36 C B 70 C D 104 B B 138 BA 172 C C 206 C B 240 BA 
3 AB 3 F F 37 A B 71 B C 105 B C 139 C B 173 DC 207 B C 241 D F 
4 AA 4 B B 38 A A 72 C B 106 DC 140 C B 174 C C 208 B D 242 A A 
5 A B 5 C C 39 C C 73 AB 107 C C 141 B B 175 B A 209 D F 243 C B 
6 F C 6 A A 40 C B 74 A B 108 A B 142 B A 176 F D 210 A C 244 C C 
7 B B 7 A B 41 CA 75 A B 109 B C 143 BA 177 A A 211 D B 245 C B 
8 B C 8 AC 42 B B 76 B B 110 B A 144 AA 178 F D 212 D B 246 BA 
9 B B 9 DC 43 B C 77 AA 111 B B 145 B C 179 CC 213 DD 247 B A 
JO B C 10 A B 44 DD 78 A B 112 C C 146 B C 180 C C 214 BA 248 C B 
11 B C 11 A B 45 C D 79 A A 113 C C 147 B B 181 C C 215 C C 249 C C 
12 C C 12 C C 46 A A 80 DD 114 BA 148 A A 182 B C 216 C C 250 B B 
13 B B 13 C B 47 A B 81 A A 115 C C 149 B B 183 B B 217 DD 251 CA 
14 B B 14 B C 48 B B 82 C B 116 C C 150 BC 184 C B 218 C B 252 A B 
15 C C 15 A B 49 F F 83 DC 117 C B 151 AA 185 B C 219 B B 253 AB 
16 AB 16 B B 50 B B 84 B B 118 A A 152 B C 186 C A 220 B A 254 B C 
17 B B 17 C B 51 AA 85 C B 119 A B 153 B C 187 B B 221 C B 255 B C 
18 C B 18 B C 52 C B 86 A A 120 D D 154 AB 188 B B 222 F D 256 A A 
19 CA 19 B A 53 B C 87 AA 121 BA 155 A A 189 C D 223 B B 257 F C 
20 B B 20 B C 54 B C 88 AA 122 AA 156 A B 190 A A 224 BA 258 A A 
21 CD 21 C B 55 C B 89 A B 123 B B 157 AB 191 F C 225 A A 259 B B 
22 DB 22 DC 56 AC 90 CD 124 AC 158 DD 192 B C 226 A A 260 B B 
23 BA 23 B C 57 A A 91 B B 125 B C 159 AB 193 B C 227 B C 261 CA 
24 B B 24 B A 58 DD 92 BA 126 A A 160 B B 194 B B 228 AB 262 AB 
25 BA 25 BA 59 AA 93 C B 127 C B 161 AC 195 A B 229 C B 263 CA 
26 B B 26 B B 60 AA 94 C B 128 B C 162 AA 196 C B 230 C B 264 AA 
27 CC 27 B B 61 C B 95 AA 129 B B 163 B C 197 B C 231 A B 265 B B 
28 C B 28 C B 62 B B 96 B C 130 A A 164 AA 198 A A 232 B B 
29 B F 29 DC 63 B C 97 B C 131 C B 165 C B 199 B A 233 A A 
30 B A 30 F D 64 C B 98 C D 132 B C 166 C C 200 B B 234 DC 
31 D F 31 B B 65 B B 99 AC 133 C B 167 B B 201 AC 235 AB 
32 F F 32 B C 66 B A 100 B C 134 B B 168 B B 202 BA 236 A A 
33 C B 33 F B 67 B C JOI BA 135 A A 169 C B 203 C B 237 B D 
34 C B 34 BA 68 C D 102 B C 136 A A 170 B B 204 A A 238 C C 
Legend: M = Math 
S = Science 
n = Student Number 
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Appendix B 
Assigned Numeric Values for 1st Semester Math and Science Grades 
Treatment Group 
!1 .M. s 
I 2 
2 3 3 
3 4 3 
4 4 4 
5 4 3 
6 0 2 
7 3 3 
8 3 2 
9 3 3 
JO 3 2 
11 3 2 
12 2 2 
13 3 3 
14 3 3 
15 2 2 
16 4 3 
17 3 3 
18 2 3 
19 2 4 
20 3 3 
21 2 I 
22 3 
23 3 4 
24 3 3 
25 3 4 
26 3 3 
27 2 2 
28 2 3 
29 3 0 
30 3 4 
31 I 0 
32 0 0 
33 2 3 








Legend: M = Math 
S = Science 
!1 .M. s 
I 3 2 
2 4 3 
3 0 0 
4 3 3 
5 2 2 
6 4 4 
7 4 3 
8 4 2 
9 I 2 
10 4 3 
II 4 3 
12 2 2 
13 2 3 
14 3 2 
15 4 3 
16 3 3 
17 2 3 
18 3 2 
19 3 4 
20 3 2 
21 2 3 
22 I 2 
23 3 2 
24 3 4 
25 3 4 
26 3 3 
27 3 3 
28 2 3 
29 I 2 
30 0 
31 3 3 
32 3 2 
33 0 3 
34 3 4 
n = Student Number 
Assigned Numeric Values: 
ti. .M. s 
35 3 3 
36 2 3 
37 4 3 
38 4 4 
39 2 2 
40 2 3 
41 2 4 
42 3 3 
43 3 2 
44 
45 2 
46 4 4 
47 4 3 
48 3 3 
49 0 0 
50 3 3 
51 4 4 
52 2 3 
53 3 2 
54 3 2 
55 2 3 
56 4 2 
57 4 4 
58 1 I 
59 4 4 
60 4 4 
61 2 3 
62 3 3 
63 3 2 
64 2 3 
65 3 3 
66 3 4 
67 3 2 
68 2 I 
/Y. .M. s 
69 4 3 
70 2 
71 3 2 
72 2 3 
73 4 3 
74 4 3 
75 4 3 
76 3 3 
77 4 4 
78 4 3 
79 4 4 
80 
81 4 4 
82 2 3 
83 I 2 
84 3 3 
85 2 3 
86 4 4 
87 4 4 
88 4 4 
89 4 3 
90 2 
91 3 3 
92 3 4 
93 2 3 
94 2 3 
95 4 4 
96 3 2 
97 3 2 
98 2 
99 4 2 
JOO 3 2 
JOI 3 4 
102 3 2 
Control Group 
!1 .M. s !1 .M. s 
103 2 2 137 2 0 
104 3 3 138 3 4 
105 3 2 139 2 3 
106 1 2 140 2 3 
107 2 2 141 3 3 
108 4 3 142 3 4 
109 3 2 143 3 4 
110 3 4 
111 3 3 
112 2 2 
113 2 2 
114 3 4 
115 2 2 
116 2 2 
117 2 3 
118 4 4 
119 4 3 
120 1 
121 3 4 
122 4 4 
123 3 3 
124 4 2 
125 3 2 
126 4 4 
127 2 3 
128 3 2 
129 3 3 
130 4 4 
131 2 3 
132 3 2 
133 2 3 
134 3 3 
135 4 4 
136 4 4 
144 4 4 
145 3 2 
146 3 2 
147 3 3 
148 4 4 
149 3 3 
150 3 2 
151 4 4 
152 3 2 
153 3 2 
154 4 3 
155 4 4 
156 4 3 
157 4 3 
158 
159 4 3 
160 3 3 
161 4 2 
162 4 4 
163 3 2 
164 4 4 
165 2 3 
166 2 2 
167 3 3 
168 3 3 
169 2 3 













A= 4, B = 3, C = 2, D = 1, and F = 0. 
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!1 .M. s 
171 3 3 
172 2 2 
173 1 2 
174 2 2 
175 3 4 
176 0 1 
177 4 4 
178 0 I 
179 2 2 
180 2 2 
181 2 2 
182 3 2 
183 3 3 
184 2 3 
185 3 2 
186 2 4 
187 3 3 
188 3 3 
189 2 l 
190 4 4 
191 0 2 
192 3 2 
193 3 2 
194 3 3 
195 4 3 
196 2 3 
197 3 2 
198 4 4 
199 3 4 
200 3 3 
201 4 2 
202 3 4 
203 2 3 
204 4 4 
!1 .M. s 
205 4 2 
206 2 3 
207 3 2 
208 3 
209 0 
210 4 2 
211 I 3 
212 3 
213 
214 3 4 
215 2 2 
216 2 2 
217 I 
218 2 3 
219 3 3 
220 3 4 
221 2 3 
222 0 l 
223 3 3 
224 3 4 
225 4 4 
226 4 4 
227 3 2 
228 4 3 
229 2 3 
230 2 3 
231 4 3 
232 3 3 
233 4 4 
234 2 
235 4 3 
236 4 4 
237 3 I 
238 2 2 
!1 .M. s 
239 2 3 
240 3 4 
241 I 0 
242 4 4 
243 2 3 
244 2 2 
245 2 3 
246 3 4 
247 3 4 
248 2 3 
249 2 2 
250 3 3 
251 2 4 
252 4 3 
253 4 3 
254 3 2 
255 3 2 
256 4 4 
257 0 2 
258 4 4 
259 3 3 
260 3 3 
261 2 4 
262 4 3 
263 2 4 
264 4 4 
265 3 3 
Appendix C 
2nd Semester Math and Science Grades 
Treatment Group Control Group 
HMS HMS HMS l! MS l! MS l! MSH MSl! MSH M 
J F C J B B 37 B A 73 C B 109 D C 145 B B 181 F C 217 D A 253 B 
146 A B 182 B B 218 B B 254 D 
147 C B 183 C C 219 C A 255 B 
2 A A 2 B B 38 B C 74 B D 110 C B 
3 F D 3 C A 39 C A 75 B B 111 B B 
4 B B 40 A A 76 
5 A A 41 A A 77 
6 B B 42 D C 78 
7 A A 43 D D 79 
8 A A 44 A B 80 
9 C C 45 A A 81 
JO D C 46 A B 82 
II B C 47 B B 83 
12 A A 48 F F 84 
13 A B 49 B B 85 
14 C B 50 A A 86 
15 A A 51 C B 87 
16 B A 52 B C 88 
A A 112 A 
B B 113 B 
B C 114 C 
A A 115 C 
B C 116 B 
A A 117 B 
B C 118 A 
A D 119 B 
A A 120 D 
B A 121 A 
A B 122 B 
C C 123 A 
B B 124 A 
B 148 B A 184 A C 220 C B 256 C 
B 149 A B 185 F D 221 A A 257 A 
B 150 F C 186 F C 222 F F 258 A 
A 151 B B 187 B C 223 C F 259 A 
B 152 A A 188 B D 224 C A 260 A 
B 153 A B 189 B B 225 C B 261 A 
D 154 C B 190 B B 226 B A 262 A 
A 155 A A 191 B B 227 C B 263 A 
C 156 C C 192 C C 228 F C 264 B 
B 157 A A 193 B B 229 C B 265 B 
C 158 D B 194 B B 230 A A 266 A 
B 159 B C 195 C B 231 A A 267 A 
A 160 D C 196 C B 232 C B 268 C 
S l! M S 
A 289 C C 
C 290 B A 
B 291 B A 
B 292 D D 
A 293 A A 
B 294 A A 










4 C B 
5 C B 
6 C B 
7 B B 
8 DD 
9 B B 
10 A A 
II D B 
12 F D 
13 A C 
14 C A 
15 A A 
16 B B 
17 C B 
18 A B 
19 A A 
20 D B 
21 A B 
22 B B 
23 C C 
24 A A 
25 B A 
26 C C 
27 B A 
28 C C 
29 F D 
30 B A 
31 C B 
32 D B 
33 C A 
34 C B 
35 A C 
36 A A 
17 C B 53 C C 89 B B 125 A B 161 B B 197 B B 233 A B 269 F D 
18 B C 54 B B 90 F B 126 B 
19 A B 55 C B 91 B B 127 C 
20 B A 56 A C 92 A B 128 A 
21 B B 57 A A 93 C F 129 A 
22 C B 58 F D 94 B A 130 A 
23 B A 59 A A 95 A A 131 D 
24 B B 60 A A 96 B B 132 B 
25 A C 61 D B 97 B B 133 A 
26 C C 62 B B 98 A A 134 D 
27 B A 63 B C 99 A B 135 A 
28 C C 64 B A JOO A B 136 A 
29 B A 65 D B IOI B B 137 F 
30 D C 66 C C 102 B D 138 B 
31 B A 67 F C 103 C B 139 B 
32 B B 68 B A 104 B C 140 B 
33 A A 69 B C 105 C A 141 F 
34 A A 70 C D 106 D C 142 A 
35 C B 71 B B 107 A A 143 D 
36 A B 72 B B 108 C B 144 D 
Legend: M = Math 
S = Science 
n = Student Number 
D 162 D B 198 C B 234 A B 270 D D 
B 163 A A 199 B B 235 C B 271 F A 
C 164 C A 200 D D 236 C F 272 A A 
A 165 A A 201 A A 237 B A 273 A 
B 166 A A 202 A B 238 A A 274 C 
C 167 F F 203 B A 239 B B 275 B 
B 168 C A 204 B C 240 D C 276 D 
B 169 C A 205 B B 241 D B 277 A 
C 170 B C 206 B B 242 A A 278 B 
A 171 C B 207 A A 243 B A 279 F 
B 172 B C 208 C A 244 A A 280 A 
D 173 B C 209 B B 245 B C 281 B 
B 174 A C 210 B C 246 B D 282 B 
C 175 B D 211 A A 247 B B 283 C 
A 176 A B 212 A B 248 C B 284 C 
F 177 F D 213 B A 249 B A 285 A 
C 178 C C 214 D D 250 F F 286 B 
C 179 B A 215 C B 251 B B 287 D 



















Assigned Numeric Values for 2nd Semester Math and Science Grades 
Treatment Group 
!! M S 
I O 2 
2 4 4 
3 0 I 
4 2 3 
5 2 3 
6 2 3 
7 3 3 
8 I I 
9 3 3 
JO 4 4 
II I 3 
12 0 
!! M S 
I 3 3 
!! M S 
37 3 4 
2 3 3 38 3 2 
3 2 4 39 2 4 
4 3 3 40 4 4 
5 4 4 41 4 4 
6 3 3 42 I 2 
7 4 4 43 I 
8 4 4 44 4 3 
9 2 2 45 4 4 
10 I 2 46 4 3 
11 3 2 47 3 3 
12 4 4 48 0 0 
13 4 3 49 3 3 
14 2 3 50 4 4 
15 4 4 51 2 3 
16 3 4 52 3 2 
17 2 3 53 2 2 
18 3 2 54 3 3 
19 4 3 55 2 3 
20 3 4 56 4 2 
21 3 3 57 4 4 
22 2 3 58 0 
23 3 4 59 4 4 
24 3 3 60 4 4 
25 4 2 61 I 3 
26 2 2 62 3 3 
27 3 4 63 3 2 
28 2 2 64 3 4 
29 3 4 65 I 3 
30 I 2 66 2 2 
31 3 4 67 0 2 
32 3 3 68 3 4 
33 4 4 69 3 2 
34 4 4 70 2 
!! M S 
73 2 3 
74 3 
!! M S 
109 I 2 
Control Group 
!!MS !!MS 
145 3 3 181 0 2 
!! .M s 
217 I 4 
!!.MS !!.MS 
253 3 4 289 2 2 
110 2 3 146 4 3 182 3 3 218 3 3 254 2 290 3 4 
75 3 3 111 3 3 147 2 3 183 2 2 219 2 4 255 3 3 291 3 4 
76 4 4 
77 3 3 
78 3 2 
79 4 4 
80 3 2 
81 4 4 
82 3 2 
83 4 I 
84 4 4 
85 3 4 
86 4 3 
87 2 2 
88 3 3 
89 3 3 
90 0 3 
91 3 3 
92 4 3 
93 2 0 
94 3 4 
95 4 4 
96 3 3 
97 3 3 
98 4 4 
99 4 3 
JOO 4 3 
101 3 3 
102 3 I 
103 2 3 
104 3 2 
105 2 4 






























































148 3 4 
149 4 3 
150 0 2 
151 3 3 
152 4 4 
153 4 3 
154 2 3 
155 4 4 
184 4 2 
185 0 
186 0 2 
187 3 2 
188 3 
189 3 3 
190 3 3 
191 3 3 
192 2 2 
193 3 3 
194 3 3 
195 2 3 
196 2 3 
197 3 3 
198 2 3 
156 2 2 
157 4 4 

























4 199 3 3 
4 200 I I 
4 201 4 4 
4 202 4 3 
0 203 3 4 
4 204 3 2 
4 205 3 3 
2 206 3 3 
3 207 4 4 
2 208 2 4 
2 209 3 3 
2 210 3 2 
I 211 4 4 
3 212 4 3 
213 3 4 
2 214 I I 
220 2 3 
221 4 4 
222 0 0 
223 2 0 
224 2 4 
225 2 3 
226 3 4 
227 2 3 
228 0 2 
229 2 3 
230 4 4 
256 2 3 292 I 
257 4 4 293 4 
258 4 3 294 4 
259 4 2 295 4 
260 4 2 
261 4 4 
262 4 4 
263 4 4 
264 3 3 
265 3 4 
266 4 3 
231 4 4 267 4 4 
232 2 3 268 2 3 
233 4 3 269 0 
234 4 3 270 I 
235 2 3 
236 2 0 
237 3 4 
238 4 4 
239 3 3 
240 I 2 
241 I 3 
242 4 4 
243 3 4 
244 4 4 
245 3 2 
246 3 I 
247 3 3 
248 2 3 
249 3 4 
250 0 0 
271 0 4 
272 4 4 
273 4 4 
274 2 4 
275 3 4 
276 3 
277 4 4 
278 3 3 
279 0 3 
280 4 4 
281 3 3 
282 3 3 
283 2 3 
284 2 4 
285 4 2 




13 4 2 
14 2 4 
15 4 4 
16 3 3 
17 2 3 
18 4 3 
19 4 4 
20 3 
21 4 3 
22 3 3 
23 2 2 
24 4 4 
25 3 4 
26 2 2 
27 3 4 
28 2 2 
29 0 I 
30 3 4 
31 2 3 
32 3 
33 2 4 
34 2 3 
35 4 2 
36 4 4 
35 2 3 71 3 3 107 4 4 143 I 2 179 3 4 215 2 3 251 3 3 287 3 








Legend: M = Math 
S = Science 
n = Student Number 








A= 4, B = 3, C = 2, D = 1, and F = 0. 
34 
s 
2.81 
1.06 
s 
.47 
